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Abstract 

This study was done to explore the effect of Korean women's salt usage behavior on their sodium intake and excretion according to aging. 
Dietary sodium intake and salt usage behavior were analyzed to compare the difference between young and middle-aged women. One hundred 
fifty six young women and 77 middle-aged women without hypertension or any current medication were recruited. Body mass index, waist hip 
ratio, blood pressure were measured from each subject. Salt usage behaviors were surveyed with questionnaire, sodium intake with 24-hr recall 
method, and sodium excretion with spot urine. Middle-aged women were more obese than young women according to body mass index and waist 
hip ratio. Blood pressure was significantly higher for the middle-aged. Young women consumed more fats and middle-aged women more carbohydrates. 
Middle-aged women consumed more sodium and potassium, and excreted more sodium. Among questionnaire items, kimchi, soup or pot stew, 
or salted vegetables were found to be related with high sodium diet. Salted vegetables and salted nuts and potato chips were significantly correlated 
with young women's high sodium diet, while soy sauce on fried food, kimchi, salted vegetables accounted for middle-aged women's high sodium 
diet. With these results, we concluded that middle-aged women consumed more carbohydrates, less fat, and more sodium and potassium than young 
women. Mddle-aged women frequently choose kimchi, soup or pot stew, or salted vegetables, and they contribute to high sodium intake. We recommend 
to choose low-salt kimchi, less soup or pot stew, and more fresh vegetables for lower sodium diet. 
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Introduction 

Sodium is rarely depleted in body pool but excess sodium 
intake could raise blood pressure for those who is salt-sensitive 
[1,2]. Though the combination of environmental factors and 
genetic factors accounts for the pathology of hypertension [3], 
salt intake has been reported as the most important environmental 
factor of blood pressure [4]. Excessive salt intake and accumula- 
tion in the kidney can increase plasma volume and lead to high 
blood pressure. Recent intervention studies reported that lower 
dietary sodium intake decreased cardiovascular problems [5]. 

The 2007 Korean National Health and Nutrition Examination 
Survey (KNHANES) reported that average sodium consumption 
was 4.4 grams a day, that is, more than twice of the dietary 
upper limits of sodium; and such excessive sodium intake is one 
of the magnitude dietary problems of Koreans [6]. 

Sodium is consumed in various ways, such as cooking, 
processing and seasoning, which are not measured easily. To make 
matters worse, Koreans consume greater amount of discretionary 
sodium that is added during cooking and eating. The accurate 
measurement of discretionary sodium is quite difficult [7]. 

Around age 50 women reach their menopause and get more 



body weight with increased body mass index (BMI). After menopause, 
women have larger waist circumference as well as higher systolic 
blood pressure, pulse pressure, total cholesterol, LDL cholesterol 
and triglycerides compared to those of pre -menopausal period. 
In addition, the prevalence of cardiovascular diseases also 
increases after menopause [8]. Intensive management of blood 
pressure, blood glucose and serum lipids for obese women in 
their 50s, is emphasized. Body weight and body fat begin to 
increase after menopause, and reduced estrogen redistributes 
body fat to the abdomen [9]. Recent westernized diet and lifestyle 
could be the reason of higher sodium consumption of the younger 
than the older [10]. Although the mortality of hypertension 
increases with aging, the risk factors on hypertension need to 
be discovered at an earlier age to promote health. Using salt 
usage behavior, they can predict dietary risk on hypertension. 

This study was designed to discover the effect of Korean 
women's salt usage behavior on their sodium intake and excretion 
according to aging. Additionally the relationship between salt 
usage behavior and blood pressure was also verified. 
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Subjects and Methods 

Data collection 

Data collection was carried out from Oct. 14 to Nov. 25, 2008. 
Body weight, height, waist-hip ratio, and blood pressure were 
measured as the vital signs. The BMI was calculated by measured 
weight and height; the WHR was calculated by measuring the 
waist and hip circumference. The systolic blood pressure (SBP) 
and diastolic blood pressure (DBP) were measured twice by an 
automatic blood pressure measuring device (Digital Blood 
Pressure Monitor, HD-505, Jawon Medical Co., Seoul, Korea), 
and the average values were recorded. 

Salt usage behaviors were surveyed by salt preference questio- 
nnaire developed by Kim et al. [11]. The questionnaire has 15 
items, with 6 items about salt intake habits and 9 items on 
high-salt food consumption. Higher score implicates more salt 
consumption. Three to five responses were given for each 
question, and the questions were scored with even intervals from 
zero to 12 points to make the scores natural numbers. 24 hour 
recall method and urinary sodium excretion were executed to 
account for sodium intake. Dietary salt intake was surveyed with 
24-hr recall method by trained interviewers. They were trained 
to review details on salt and high-salty food intake, through 
following cooking processes. Spot urine was collected from each 
subject on site, and was analyzed to estimate urinary sodium 
excretion. 

Subjects 

Study subjects were divided into two groups of young and 
middle aged women. The sample size required for the t-test 
(medium effect size 0.50, power of test 0.80 basis, two-sided 
test) was over 64, and for the correlation analysis (a = 0.05, 
average effect size correlation coefficient 0.30, power of test 0.08, 
two-sided test) was over 84. 165 female college students and 
85 middle-aged women were recruited as a convenience sample 
of volunteers. All the volunteers were interviewed and only those 
with no previous diagnosis of hypertension and without current 
medication were included in the study. Study purpose and 
procedures were explained to the eligible subjects before they 
enrolled in the study. Informed consent was obtained from each 
participant. The study protocol was reviewed and approved by 
the Science Research Center Institutional Life Ethics Review 
Board of Eulji University (EU 08-22) on November 19, 2008. 

Statistical analysis 

Among the 250 enrolled subjects, 233 subjects with complete 
data of questionnaire, 24-hr recall and urine sample were 
remained. Chronbach's a of the questionnaire was 0.659. Twenty 
four-hr recall data were converted into actual sodium intake 
amount using Can Pro Professional 6.0 (The Korean Nutrition 



Society, Seoul, Korea). Urine samples were collected and stored 
under refrigeration before analysis. Urinary sodium and potassium 
concentration was analyzed by the Ion Selective Electrode [12] 
method and urinary creatinine was assayed by Jaffe's method 
without deproteinization [13] using Beckman Coulter LX-20 
autoanalyzer. Sodium concentration in spot urine was compensated 
with creatinine, which is excreted constantly. 156 young women 
and 77 middle-aged women were compared with t-test. Correla- 
tions between continuous values and ordinary values were 
analyzed by Spearman's correlation coefficients, and Pearson's 
correlation analysis was used for continuous values. We used 
SPSS ver. 14.0 (SPSS Inc., Chicago, IL., USA) for data analysis. 

Results 

Descriptive data of the subjects 

Young women were aged 21 years, and middle-aged women 
were aged 48 years in average. BMI for young women was 20.2 
and middle-aged women 22.4. Middle-aged women were more 
obese than young women (x =35.0, P< 0.001). WHR is 0.7 for 
young women and 0.8 for middle-aged women. Mddle-aged 
women were more obese in abdominal area (t = -7.67, P< 0.001). 
12.8% of young women had abdominal obesity with WHR 
exceeding 0.8; while 61.0% of middle-aged women did, with 
significant difference (x 2 = 58.5, P< 0.001). Blood pressure was 
significantly higher for middle-aged women (t = -4.66 and P< 



Table 1. Characteristics of the subjects, and their nutrition intake and spot 
urinary excretion 



Variables 


Young 
women 
(n = 156) 1) 


Middle-aged 
women 
(n = 77) 1) 


Total 

(n = 233) 1) 


t-test 
(P-value) 


Age (yrs) 


21.0 (1.4) 


48.4 (3.6) 


30.1 (13.2) 


< 0.001™ 


BMI 


20.2 (2.0) 


22.4 (2.6) 


20.9 (2.4) 


< 0.001*** 


WHR 


0.7 (0.1) 


0.8 (0.1) 


0.8 (0.1) 


< 0.001*** 


SBP 


108.8 (10.8) 


116.0 (11.3) 


111.2 (11.5) 


< 0.001*** 


DBP 


71.1 (8.6) 


75.7 (8.5) 


72.6 (8.8) 


< 0.001*** 


Nutrient intake by 24-hr recall 








Energy (kcal) 


1,673 (609) 


1,646 (480) 


1,664 (569) 


0.735 


Protein (g) 


69.4 (48.1) 


68.2 (24.0) 


69.0 (41.6) 


0.837 


(%Energy) 


15.7 (5.3) 


16.7 (4.3) 


16.0 (5.0) 


0.171 


Fat (g) 


58.0 (34.9) 


42.3 (23.0) 


52.8 (32.2) 


< 0.001*** 


(%Energy) 


29.2 (9.4) 


22.6 (8.3) 


27.0 (9.6) 


< 0.001*** 


Carbohydrate (g) 


229 (78.2) 


249 (79.5) 


236 (79.0) 


0.077 


(%Energy) 


55.1 (10.9) 


60.8 (10.2) 


57.0 (11.0) 


< 0.001*** 


Sodium (mg) 


3,548 (1542) 


4,458 (1732) 


3,849 (1660) 


< 0.001*** 


Potassium (mg) 


2,071 (928) 


2,910 (1047) 


2,348 (1044) 


< 0.001*** 


Spot urinary excretion 










Creatinine (mg/dL) 


128.0 (68.1) 


92.3 (45.5) 


116.0 (63.7) 


< 0.001*** 


Na/creatinine (mg/g) 


3,381 (83.0) 


4,324 (136.0) 


3,680 (105.0) 


0.005** 


Na/K ratio (g/g) 


2.0 (1.1) 


1.8 (0.9) 


1.9 (1.1) 


0.187 



BMI, Body mass index; WHR, Waist-hip ratio; SBP, Systolic blood pressure; DBP, 
Diastolic blood pressure 

11 Average values of the subjects and standard deviation in round bracket 
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0.001 for SBP, t = -3.79 and P< 0.001 for DBP). Though we 
excluded hypertension from subjects, 37.2% of young women 
and 58.5% of middle-aged women fell into pre-hypertension. 

The daily energy intake surveyed by the 24-hr recall was 1,664 
kcal and no difference was shown between young women and 
middle-aged women. But for energy composition (% energy), 
young women consumed energy mainly in fats (P< 0.001) and 
middle-aged women consumed energy mainly in carbohydrates 
(P< 0.001). Young women consumed 58. Og of fats daily and 
middle-aged women 42.3 g. The carbohydrate and protein intakes 
did not show statistically significant differences. Middle-aged 
women consumed more sodium (P< 0.001) and potassium (P 
< 0.001). Middle-aged women excrete more sodium of 4,324 
mg/g (Na/creatinine), that is significantly greater (P = 0.005) 
than young women of 3,381 mg/g, indicating that they consumed 
more sodium than younger women. The results from the 24-hr 
recall method also showed greater sodium intake for the middle- 
aged women, indicating the same tendency. For potassium 
excretion, the middle-aged women likewise showed significantly 
greater amount compared to young women (P< 0.001), indicating 
greater potassium intake by the older women. There was no 
significant difference in the Na/K ratio between the two groups. 
In summary, the sodium intake examined through the 24-hr recall 
method and spot urine analysis verified that the middle-aged 
women consumed more salt than young women (Table 1). 

Correlations between healthy factors, sodium intake and 
excretion, and salt usage behaviors 

Age, BMI, WHR, SBP and DBP were correlated mutually, and 
with urinary sodium excretion and dietary sodium intake. Urinary 
sodium excretion was correlated with age (r = 0.205, P = 0.002). 
Dietary sodium intake was correlated with age (r = 0.272, P < 
0.001) and WHR (r = -0.185, P= 0.005). Na/K ratio of dietary 
intake was negatively correlated with age (r = -0.176, P = 0.007). 



Because age was significantly correlated with other factors, we 
analyzed Pearson's correlation coefficients among other factors 
adjusted for age. Salt Usage Questionnaire scores were also 
negatively correlated with age (r = -0.248, P< 0.001). But the 
scores were negatively correlated with BMI (r = -0.090, P< 
0.001), and positively correlated with dietary sodium intake (r 
= 0.174, P= 0.008) and Na/K ratio (r = 0.200, P= 0.002) after 
elimination of age effect (Table 2). 

Salt usage behavior of the subjects 

Higher the score of the salt usage behavior questionnaire, it 
indicated preference for salty taste or frequent use of high-salt 
foods. When the total scores are compared, young women scored 
84.8 points, showing a significantly higher salt usage compared 
to middle-age women with 74.7 points (P< 0.001). Young 
women responded presenting significantly higher preference for 
salty taste on questionnaire items 1 (P = 0.001), 4 (P< 0.001), 
and 6 (P= 0.027). On item 3 (P = 0.025), middle-aged women 
responded that they add salt more often. On items 1 1 (P < 0.001), 
12 (P< 0.001), 13 (P< 0.001), 14 (P= 0.035), and 15 (P< 
0.001), young women responded they consume high-salt foods 
more frequently; whereas the responses on items 7 (P= 0.002) 
and 9 (P< 0.001), showed middle-aged women consume these 
foods more frequently. Mddle-aged women were shown to prefer 
traditional foods as their source of salt, while young women 
preferred dine-out or purchased meals and processed salty snacks 
instead. 

Among the 15 items, the frequent consumption of kimchi, soup 
or pot stew, or salted vegetables is related to high sodium intake. 
Young women responded that they consume more salt [4,6] or 
soy sauce [5,6] and red pepper paste [6], and they prefer instant 
food [12], salted food [13], noodles with black bean sauce [14], 
and animal food [15] but these did not actually correlate with 
high salt intake. 



Table 2. Pearson's correlation coefficients between . 


age, BMI, WHR, blood pressure, sodium intake and excretion, and Salt Usage Questionnaire Responses 


Variables 


Age 


BMI 1) 


WHR 1 ' 


SBP" 


DBP 1) 


Salt Usage Questionnaire 
responses 1 ' 2 ' 


Age 


1 










-0.248 (< 0.000)*** 


BMI 


0.440 (< 0.001) 


1 








-0.090 (< 0.000)*** 


WHR 


0.454 (< 0.001) 


0.267 (< 0.001) 


1 






0.027 (0.677) 


SBP 


0.317 (< 0.001) 


0.180 (0.006) 


0.107 (0.104) 


1 




-0.102 (0.121) 


DBP 


0.282 (< 0.001) 


0.108 (0.111) 


-0.021 (0.747) 


0.679 (< 0.001) 


1 


-0.048 (0.469) 


Intake by 24hr recall 














Na (mg) 


0.272 (< 0.001)*** 


0.001 (0.989) 


-0.185 (0.005)** 


0.108 (0.100) 


0.089 (0.178) 


0.174 (0.008)** 


Na/K ratio (mg/mg) 


-0.176 (0.007)** 


-0.008 (0.904) 


-0.003 (0.963) 


-0.005 (0.935) 


-0.121 (0.066) 


0.200 (0.002)** 


Spot urinary excretion 














Na/creatinine (mg/g) 


0.205 (0.002)** 


-0.100 (0.130) 


-0.034 (0.606) 


-0.003 (0.966) 


-0.042 (0.528) 


0.113 (0.087) 


Na/K ratio (mg/mg) 


-0.084 (0.199) 


-0.021 (0.756) 


-0.100 (0.130) 


-0.073 (0.269) 


-0.125 (0.057) 


0.072 (0.277) 



N= 233, r (P-value) 

BMI, Body Mass Index; WHR, Waist-hip ratio; SBP, Systolic blood pressure; DBP, Diastolic blood pressure 
'' Pearson' s partial correlation coefficients, adjusted for age. 

21 Sum of the responses for Salt Usage Questionnaire with 1 5 items related to salt usage behavior 
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Table 3. Subjects' responses for the Salt Usage Questionnaire, and its Spearman's correlation coefficient with sodium intake and excretion 



Salt Usage Questionnaire items 



Young women (n = 1 56) 



Middle-aged women (n = 77) 



Response 1 ' Na intake 2 ' Na excretion 3 ' Response 1 ' Na intake 2 ' Na excretion 3 ' 



1. Usually eat salty 

2. Add salt or soy sauce on cooked dishes 

3. Add salt before tasting 

4. Salt usage on thick broth or soup 

5. Soy sauce on pan-fried or deep-fried food 

6. Soy sauce or red pepper sauce on broiled meat or fish 

7. Food frequency of kimchi 

8. Food frequency of soup or pot stew 

9. Food frequency of salted vegetables 

10. Food frequency of food seasoned with salty seasoning 

11. Food frequency of ham, sausage or bacon 

12. Food frequency of semi-cooked, instant or canned food 

13. Food frequency of salted nuts, dried seafood, potato chips or popcorn 

14. Food frequency of rice or noodles with black bean sauce 

15. Preference for meat or vegetables 

Total 



7.2 ± 2.2 a ** 

5.2 ±3.7" 
2.9 ±3.6"* 
7.7 ± 2.7°™ 

6.1 ±4.2" 

5.3 ± 4.7 d * 
8.6 ± 2.2 e ** 

7.5±2.1 e 
6.1 ± 2.5 s ™ 

6.9 ±3.2* 
5.6 ± 2.9**** 
4.3 + 2.8 1 *** 
3.5 + 2.9'*** 

1.5 + 1.7'* 

6.2 ±2.7° 
84.8 ±18.4 



0.136 (0.091) 0.132 (0.101) 

0.019 (0.815) -0.136 (0.091) 

-0.037 (0.649) -0.091 (0.259) 

0.037 (0.650) -0.079 (0.324) 

0.118 (0.144) 0.004 (0.585) 

0.052 (0.518) 0.044 (0.585) 

-0.044 (0.584) 0.137 (0.089) 

0.153 (0.057) 0.155 (0.053) 

0.186 (0.020)* 0.123 (0.125) 



0.042 (0.603) 
0.114 (0.156) 
0.131 (0.103) 
0.242 (0.002)** 



0.120 (0.134) 
0.119 (0.137) 
0.018 (0.820) 
-0.008 (0.917) 



0.082 (0.309) -0.011 (0.891) 
0.122 (0.128) 0.065 (0.420) 
0.185 (0.021)* 0.073 (0.367) 



6.2±1.9 a 
5.3 ±4.2" 
4.0 ± 3.7 b 
6.0 ±2.3° 
5.5±3.6 d 
4.0 ± 4.3 d 
9.6 ±2.0° 
7.9±2.2 e 
7.8±2.4 e 
7.8 ± 3.0 f 
2.2 ± 2.4' 
1.8 ±2.6' 
1.0± 1.9* 
0.9 ±1.9' 
4.5±2.9 9 
74.7 ±18.0 



-0.114 (0.324) 
-0.091 (0.429) 
-0.067 (0.560) 
-0.058 (0.615) 
0.440 (0.000)** 
0.009 (0.939) 
0.229 (0.045)* 
0.102 (0.378) 
0.226 (0.048)* 
-0.117 (0.310) 
0.078 (0.501) 
0.153 (0.184) 
0.167 (0.146) 
-0.040 (0.730) 
0.024 (0.833) 
0.122 (0.292) 



0.160 (0.163) 
0.075 (0.514) 
0.060 (0.605) 
0.125 (0.279) 
0.192 (0.095) 
-0.048 (0.676) 
0.179 (0.119) 
0.097 (0.400) 
0.076 (0.513) 
-0.021 (0.854) 
0.104 (0.368) 
0.032 (0.781) 
0.057 (0.625) 
-0.063 (0.585) 
0.029 (0.805) 
0.169 (0.141) 



11 Average values of the subjects in mean ± standard deviation, and significance of difference between groups in t-test 

21 Each response's Spearman's correlation coefficient with sodium intake estimated by 24hr recall method in r (F-value) 

31 Each response's Spearman's correlation coefficient with sodium concentration in spot urine collection (Na/creatinine in mEq/g) in r (P-value) 

"Very salty = 12, A little salty = 9, Modestly = 6, Little salty = 3, Not salty = 0 

b Always = 12, Frequently = 8, Seldom = 4, Never = 0 

c More than a tsp = 12, As much as a tsp = 9, Half a tsp = 6, Little salt = 3, No salt = 0 
d Always = 12, Sometimes = 6, Never = 0 

e More than 3 a day = 12, 1-2 a day = 9, 3-6 a week = 6, 2-8 a month = 3, Less than 1 a month = 0 
1 More than 1 a day = 12, 3-6 a week = 9, 1-2 a week = 6, 2-3 a month = 3, Less than 1 a month = 0 
9 Animal food = 12, Vegetable food = 0, No preference = 6 



Frequent consumption of salted vegetables (r = 0.186, P = 
0.020) and salted nuts and potato chips (r = 0.242, P= 0.002) 
was significantly correlated with young women's high sodium 
intake. For middle-aged women, soy sauce on fried food (r = 
0.440, P< 0.000), kimchi (r = 0.229, P = 0.045), salted vegetables 
(r = 0.226, P = 0.048) account for high sodium intake (Table 3). 

Discussion 

Obesity prevalence of subjects was lower than reported data 
of same age bracket of 2007 KNHANES [6], which was 12.6%. 
BMI of the middle-aged women was 22.4 and 16.9% of the group 
was obese. It was lower than BMI of 23.5 for middle-aged 
women (30s-50s) in the study by Kim and Chaung [14], and 
obesity prevalence of 22.3% for the middle-aged women 
(40s-50s) in the study by Kim and Oh [15]. WHR that reflects 
abdominal obesity of middle-aged women, which is 61.0%, is 
lower than that of Kim and Chaung [14], which is 79.7%. This 
difference can be explained by the study inclusion criteria, that 
we excluded hypertensive. Given equal BMI values, abdominal 
obesity, compared to lower body obesity, is seen to have a greater 
risk of leading to metabolic syndrome that includes hypertension. 
As stipulated in the study by Moon and Kim [16] on the causes 
of cardiovascular-related risk factors that attention should be paid 
to BMI for middle-aged men (40-64 years) and WHR for middle- 



aged women, Kim and Chaung [14] also reports that there are 
correlations between abdominal obesity and hypertension and 
dyslipidemia and that as such there is a need to take interest 
in abdominal obesity of middle-aged women. In Table 2, WHR 
showed a positive correlation with SBP. Because women begin 
menopause on average 50 years and their BMI increases in the 
menopausal period, so we need to emphasize the need for obese 
women in their 50s to focus on maintaining normal blood 
pressure, blood sugar and serum lipids. It is also reported that 
during the menopausal transition, weight and body fat begin to 
increase while the reduction of estrogen concentration increases 
the distribution of fat to body fat and the abdomen [9]. 

Young women' energy intake was l,673kcal, which is greater 
than average energy intake of l,560kcal for women in their 20s 
reported in the 2007 KNHANES [17]. Carbohydrate intake was 
229 g that is similar with 2007 KNAHANES result of 245 g, 
and protein and fat intakes were 69.4 g and 57.9 g, greater that 
those of 2007 KNHANES results of 58.0 g and 40.2 g, 
respectively. Young women group intake energy mainly from 
protein and fat, and their caloric intake was higher than the 
national average. They consume high calories mainly from 
processed and fast foods. 2007 KNHANES divided age bracket 
into 30-49 years and 50-64 years, but middle-aged groups cover 
46-52 years that no proper comparison can be shown. Mddle- 
aged women consumed significantly more dietary sodium (P< 
0.001), and excreted significantly more urinary sodium (Na/ 
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creatinine 1 g, P = 0.005). Consequently middle-aged women 
consumed more sodium than young women. 24-hr urinary 
creatinine excretions decline in advancing age due to loss of 
muscle, that could influence the urinary sodium concentration 
(Na/creatinine). But we collected spot urine, which doesn't 
represent daily excreted amount but account for the strength of 
urine. Though it is not supposed that 24-hr urinary creatinine 
excretions were equal between two groups, we couldn't control 
that factor in study design by economical issue. As for potassium, 
the older women consumed more, too. In the 2001 KNHANES 
data, average potassium intake was 2,602 mg for women with 
hypertension, which was significantly lower than normotensive 
women with 2,976 mg. That goes through with the idea of 
potassium as a factor of hypertension prevention [18]. However 
the potassium intake of middle aged women was higher than 
that of young women and the blood pressure of the former was 
also higher than that of the latter. In Table 2, significant negative 
correlations are shown between the urinary and dietary Na/K 
ratios and blood pressure, which is contrary to the existing results. 
In the cross-sectional study, the higher-risk groups usually choose 
more positive behavior concerning health. This indicates the need 
for a more in-depth study on the impact of potassium and sodium 
consumption on blood pressure. 

Some questions in Salt Usage Questionnaire were correlated 
with dietary sodium intake (Table 3). Kim et al. [19] and Ahn 
et al. [20] showed no relationship between sodium intake and 
preference for salty taste, unlike this study. Sodium intake of 
Koreans exceeds the dietary recommendation, because the extensive 
food items and multiple cooking processes influence sodium 
intake. We trained the interviewers to review details on using 
salt and high-salt food that leads this result. Urinary Na/creatinine 
ratio and sodium intake were significantly higher in older group. 
Kim et al. [11] observed the effect of age and BMI on urinary 
sodium excretion and Oh et al. [21] reported that the urinary 
Na/creatinine ratio was high in postmenopausal women. When 
compared with present study results, age was verified as a factor 
related to urinary sodium excretion. The Na/K ratio that indicates 
balanced mineral intake showed negative correlation with DBP. 
Since this study is cross-sectional, it is difficult to conclude that 
blood pressure is lowered by high Na/K ratio, and it is also hard 
to rule out the possibility of risk group's healthier dietary choice. 
As people get older, they tend to get interested in health and 
to follow recommended dietary guidelines. Moreover, present 
results presents on opportunity to highlight the importance of 
salt intake and blood pressure for aging people. Kim et al. [11] 
using same questionnaire, showed that three items were signi- 
ficantly correlated with 24-hour's urinary sodium excretion, those 
were 'I usually eat salty,' 'I add salt or soy sauce on cooked 
dishes,' T add salt on food before tasting.' We couldn't see the 
same result in this study. Only T usually eat salty,' was correlated 
in the significance level of 0.092. Kim et al. [ll]'s study 
population was both men and women but our subjects were 
women only. Moreover we used spot urine instead of 24-hr urine 



collection. 

Analyzing 2001 KNHANES data, the top five among major 
sources of sodium were kimchi (baechu-kimchi and bakkimchi), 
radish kimchi (kkakdugi, seokbakji, dongchimi, chonggak 
kimchi), sea food pot stew (maeuntang), soy bean soup, and 
meat-based soup [22]. This five food items accounted for 52% 
of the individual difference of salt intake. Kimchi and radish 
kimchi explained 27% of the sodium intake and 35% of the 
individual differences of salt intake. In the present study, kimchi, 
soup or pot stew, and salted vegetables were significantly 
correlated with sodium intake and excretion (Na/creatinine). Son 
et al. [23] developed frequency questionnaire to measure sodium 
intake. It composed of four kimchi and the kind of foods, seven 
soups or pot stews, and two salted vegetable. Excluding ssam 
(meat or fish wrapped in vegetable leaf), broiled fish, and 
myeolchi-bokkeum (dried anchovy sauteed in seasoning), its 
items coincided with the items related with sodium intake in the 
present study. The DFQ 15 developed by Son et al. [24] in the 
Preliminary Survey for National Low-Salt Intake Nutrition 
Project, also composed of four kimchi and the kind of foods, 
five soups or pot stews, and one salted vegetable, and they 
coincided with the items chosen in this study. Ramyeon (instant 
noodles), broiled fish, myeolchi-bokkeum, janchi-guksu (thin 
noodles in soup), kal-guksu (hand-cut noodles in soup), ssam 
didn't show same tendency among these studies. In the present 
questionnaire, ramyeon expressed as 'instant food', myeolchi- 
bokkeum as 'food that's stir-fried, hard-broiled or pickled with 
soy sauce, soy bean paste or red pepper paste', and ssam and 
ssam sauce as 'broiled meat or fish with salt, soy sauce or red 
pepper sauce' and such expressions might not be adequately 
understood. If the more specific names, such as 'pickled cucumber' 
instead of 'food that's stir-ftied, hard-broiled or pickled with soy 
sauce, soy bean paste or red pepper paste', different results might 
be gained. So revising the questionnaire items is recommended 
in the future research. Park et al. [25] reported that the question- 
naire item, T eat soup or pot stew and noodle dishes completely 
without leaving any leftover liquid', significantly correlated with 
sodium intake. This expression is more specific than T eat soup 
or pot stew frequently'. A very specific, and deemed to be a 
good questionnaire item was found from Yim's study [26], 
practiced in the health center nutrition education for elderly 
women with hypertension, and that is T have two or more bowls 
of soup every day'. Ryu [27] compared the eating habits between 
different age groups in Gyeonggi province comprehensive 
medical examination nutrition counselors. Snack consumption 
was found to be more frequent for the younger group, while 
dining out was found to be significantly less frequent for the 
older group. Our present study also found that these items were 
more frequent for young women. Snacks and dine-out foods 
contain more salt generally, and as a result, we recommend to 
choose this kind of foods as less as possible. 

In conclusion, middle-aged women consumed more carbohy- 
drates and less fat than young women, while their energy intakes 
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were not different. Sodium and potassium intake and sodium 
excretion were higher in middle-aged women, and their blood 
pressure were also higher. Middle-aged women frequently choose 
kimchi, soup or pot stew, or salted vegetables, and they contribute 
to high sodium intake. As a result, we recommend eating low-salt 
kimchi, less soup or pot stew, and more fresh vegetables to reduce 
sodium intake for healthier blood pressure. This recommendation 
is more important for aging women. 
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